Effect of d-amphetamine on tryptophan and other aromatic amino acids in brain.
The investigation examined the mechanism of the increase in brain tryptophan concentration of rats treated with d-amphetamine. Certain well recognised influences upon brain tryptophan have been excluded as responsible. Thus, the effect is not associated with changes in the plasma concentrations of NEFA or free tryptophan. It is probably not due to a tryptophan-specific mechanism, because amphetamine increases the ratio of brain/plasma concentrations not only of tryptophan but also of tyrosine and phenylalanine. The concentration ratios for liver/plasma also rose, as did the liver tryptophan concentration, but these changes were less striking than for brain. Both alpha- and beta-adrenergic blocking drugs opposed the changes in brain, but in different ways. Thus, after treatment of rats with phentolamine, amphetamine decreased the plasma concentrations of the three aromatic amino acids; however, as the brain concentrations were little altered, the brain/plasma concentration ratios rose. Propranolol (and the dopamine blocker pimozide) opposed the increases of the ratios, so that the brain concentrations again altered little. The increased brain/plasma ratios resulting from the administration of amphetamine were associated with hyperthermia. Propranolol, pimozide and the diabetogenic drug streptozotocin opposed the changes in both plasma and brain; phentolamine affected neither. Despite the increase in brain tryptophan caused by amphetamine this drug had relatively little concurrent effect on 5HT synthesis. Experiments with adrenergic blockers suggest that the small rise of plasma insulin after the injection of amphetamine into rats did not cause the brain changes; these are probably a consequence of hyperthermia. The findings with streptozotocin suggest that the hyperthermic effect of amphetamine is manifested only in states of normal insulin secretion.